INTRODUCTION Vesicular stomatitis (VS) is caused by a virus of the family Rhabdoviridae genus
Vesiculovirus which is represented by two serotypes: vesicular stomatitis virus New Jersey (VSV NJ) and Indiana (VSV IND) (6) . The VSV IND serotype has been subdivided into three subtypes, as follows (9) VS affects mainly horses, cattle and swine causing vesicular lesions in the mouth, foot and teats. In cattle and pigs, VS is clinically indistinguishable from foot and mouth disease (7, 12) . In pigs VS must also be differentiated from swine vesicular disease and vesicular exanthema of swine (16) .
The serological tests currently in use for the detection of VSV antibodies are virus neutralisation (VN) (2, 11, 19) and enzyme-linked immunosorbent assay (ELISA) (1, 21) . The VN test is very sensitive but requires cell-culture facilities and incubation for two to three days before results are available; it is also expensive and labourintensive. Sometimes, sera from healthy cattle and swine can give non-specific reactions by VN (15) . ELISA systems are rapid, reliable and highly sensitive, and have been used successfully to detect and quantify antibodies to VSV.
In the present study, the authors compare the results of antibody titrations of VSV IND3 by VN and ELISA.
MATERIALS AND METHODS

Serum
A total of 838 bovine, equine and swine blood samples were obtained, of which 533 were from VSV IND3-free areas (Argentina, Chile, Italy and Uruguay) (17, 18) and 305 were from VSV IND3-endemic areas (Brazil) (17, 18) . The clotted blood samples were centrifuged at 1,500 g for 10 min and the serum was separated and inactivated at 56°C for 30 min. All sera were maintained at -20°C until use.
Virus neutralisation
The VN test was carried out following the method described by Alonso Fernández (2) . Briefly, dilutions of sera were mixed with an equal volume of diluted VSV IND3 which contained 10 33 CCID 50 /ml. After incubation for 60 min at 37°C, the serum/virus mixtures were inoculated on flat-bottomed microtitre plates with pre-formed Instituto Biológico rim suino (IBRS)-2 cell monolayers. Positive and negative reference sera, normal cells and virus titration were included as controls. The test plates were incubated at 37°C in a wet chamber with 5% C0 2 atmosphere for 48 h. The plates were then washed and fixed in a water solution of 5% formaldehyde with 0.1% crystal violet. The neutralising titre was calculated according to the method of Spearman and Kärber. Titres of >1.3 log 10 were considered positive (2).
Liquid-phase enzyme-linked immunosorbent assay
ELISA was performed following the method described by Allende and colleagues (1) . Briefly, dilutions of sera were mixed with an equal volume of VSV IND3 glycoprotein. The liquid phase was incubated at 37°C for 1 h. Subsequently, 50 µl of the mixtures were transferred to microtitre plates pre-coated with VSV IND3 rabbit antisera and incubated at 37°C for 30 min. Successively, after washing, guinea-pig detecting antibody and antiguinea-pig/peroxidase conjugate were added. Finally, o-phenylenediamine was used as substrate, and the reaction was stopped with 50 µl of H 2 S0 4 (3N). Absorbance values at 492 nm were measured using an ELISA reader; 50% end-point values were calculated in reference to the 50% value obtained from the mean absorbance value of the positive control antigen. Titres of >1.0 log 10 were considered positive (1).
Statistical comparison of the VN test and ELISA
For statistical analysis, the results obtained in the VN and ELISA were compared using Yule's association coefficient (P<0.05) (5) and "Kappa" (K) correlation coefficient (13) . The sensitivity, specificity, efficiency, and positive and negative predictive values of both tests were calculated following the method described by Jenicek and Cleroux (13) . Table I shows the classification of sera by VN using a cut-off point of >1.3. The ELISA results using a cut-off point of >1.0 log 10 are shown in Table II . Sensitivity and specificity were calculated from these tables; values of 98% and 95%, respectively, were obtained by VN log 10 and values of 99% and 100%, respectively, by ELISA (Table III) . Efficiency and predictive values for both tests are also shown in Table III. Yule's and K coefficients calculated from the data shown in Table IV demonstrate a high correlation between both methods (Yule's coefficient = 99.9%, K = 0.92).
RESULTS
DISCUSSION
The VN test is internationally accepted for the detection of serum antibody to VSV in animals involved in import/export trade. Nevertheless, in the experience of the authors, approximately 5% of sera submitted to the laboratory from VSV-free areas, or from animals with an epidemiological history which would suggest absence of contact In addition, the VN test requires cell-culture facilities and infectious virus, the use of which is restricted in VSV-free areas. The ELISA can be used in diagnostic laboratories in VSV-free areas, because a non-infectious antigen is incorporated. Another advantage is that the ELISA enables the testing of a larger number of sera in a shorter time than is possible by VN.
Distribution of sera giving positive and negative results by the virus neutralisation (VN) test for vesicular stomatitis virus (V SV) in VSV-free and VSV-endemic areas
Distribution
The ELISA results in this study were similar to those obtained by the VN test with regard to sensitivity and negative predictive value. The ELISA technique also showed a higher specificity (100%), positive predictive value (100%) and efficiency (99.6%) than the standard VN test.
Overall, there was good correlation between positive results by VN and ELISA (Yule's coefficient = 99.9%). This association was corroborated by the chi-square test (P<0.001) and by Kappa coefficient correlation (K = 0.92). 
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